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Geologic Structure of Euiseong Sub-basin from Spectrally
Correlated Geopotential Field Anomalies

Won Kyun Kim*, Kyung Duck Min**, Joong-Sun Won**
and Jeong Woo Kim*#*

ABSTRACT : We use spectral correlation method to analyze gravity and magnetic anomalies of Euiseong Sub-
basin for distribution of rock facies and geologic structures. The analysis reveals distinct polarity between
gravity and magnetic anomaly correlation; intermediate to mafic intrusives, extrusives, and the Tertiary
basin shows positive gravity (+-G) and positive magnetic (+M) correlation. Granitic gneiss and felsic volca-
nics negative gravity (-G) and negative magnetic (-M) correlation. The Palgongsan granite, felsic to mafic
extrusives and Mesozoic granites are characterized by -G and +M correlation. +G and -M correlations in
the sedimentary formations are interpreted by uplift of pre-Cretaceous basement rocks. The +G and +M
correlation characteristics in northeastern part of Euiseong Sub-basin including the Tertiary sedimentary
basin result from the uplift of crustal materials. Major axes of spectrally correlated anomalies have mostly
NW-SE or NE-SW directions. The former is due to the intrusives along strike-slip faults, and the latter
which is observed in sedimentary formations is related to geological structures of basement associated
extension of Cretaceous basin. In particular the NW-SE trending anomalies observed at Jeogje Fault give
new insight into the boundary between Euiseong and Milyang Sub-basin.
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Flg. 1. Geologic map of the study area (Chawe et al., 1995). P represents the Palgongsan Granite.
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Table 1. Mean depths derived from gravity and magnetic

power spectrum analysis. (unit : km)
Gravity Magnetic
Mean Mean
Boundary Wavelength Depth Wavelength Depth
st 6.0~11.2 244 6.8~17.4 194
2nd 11.2-36.9 444 17.4~91.0 465
3rd 36.9~91.0 14.03
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Fig. 2. (a) Bouguer gravity anomalies (AR=-9.53, 39.94), AM=14.62, ASD=7.816, AU=mgal, GI=1 km X 1km, CI=2) and
(b) Total-field magnetic anomalies obtained by reduction to the pole (RTP) (AR=(-620.7), AM=0.01, ASD=183.0, AU=nT,

GI=1km X 1km, CI=100).
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Fig. 3. Normalized anomalies above the mean depth of the
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basement. (a) 1st vertical derivative gravity anomaly of which

normalization factor NF is 0.0003 (AR=(-26.5, 14.2), AM=0.0, ASD=2.0, GI=1 km X 1 km, CI=2), and (b) RTP-TF magaetic

anomaly of which NF is 77.35 (AR=(-9.89, 18.52), AM=0.0,
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PolH=E A3 AA Ase] Ut 2o gk
FHATE 033 045 AHAFE 27 0577,
-0.60901, ZFRlE= 46.1%, 34.8%°]T).

Fig. 6& { A7z g7l o3 & - AH o4}
APAAE EFH Ao, Table 2% A28z
W el 2ot dizkgel] e 7189 A7 Azl
. Fig. 6@t 8 +, A9 +9 54% /HAe
SLFI>02 #Eog =3 Z4 9 o714 Bl By
Aol g o gl vg) LpmE ESP= %”~°
4 W ete] REAGI X3, o)lgs (RS

o &3t B A7A|He] BE¥dte= g9 tﬂzh%%
FESH] WAUF Wby HAY NEET 51
FE)E 107%~10° SIL 34 2 9714 3K (&3
F2) 102~1078 81, AMsltelel B2l Bolos

Lo

v



224 77 - 949

L Q34 - RS

Table 2. Density and susceptibility of rocks in the Kyungsang Basin.

Density (g/cm®)

Susceptibility (X10° in cgs)

Rock type
range mean range mean
Crust 2.847 2.844
Basaltic Layer 2.908 2.90B
Granitic Layer 2.67° 2.67¢
Kyungsang Basin
Basement 2.58¢
— Pre-cambrian Gneiss 2.58E 19~ 1000F
— granite-Gneiss 2.61~2.71° 2.65 56~ 710° 116
— Granite 2.51 ~2.60° 2.58P 70~ 455 152P
Sedimentary rocks 2.60°
- Sandstone 2.30~2.75° 29.3~3103P 306.1P
2.53P 70~ 540F
— Shale 2.30~2.77° 29.3~2963.97 225P
2.67° 76 ~ 524F
— Conglomerate 2.49~2.55P 924 ~1695.4P 1512.6P
Intrusive & Extrusive 252D
— Granite 2.51~2.65P 2.56P 10.27~2311.9° 1210.6°
— Basalt 2.90F 2.90F 5800F
— Andesite 2.47~2.73P 2577 16.95 ~ 6850 1696.6P
— Tuff] 2.53~2.60P 2.55P 71.9~125.4P 86.20
Tertiary rocks . 2.03F
—Mudstone 1.93~2.23P 2.080 1~39P 10.4P
— Shale 2.57~2.75P 2.65P 19 ~49P 37.3P
— Sandstaone 2.42~2.52P 2.47° 0~39P 19.1°

A : Worzel and Shurbet (1955), B : Bott (1982), C : Min and Kim (1987); Min and Jung (1985), D : Ahn et al. (1971), E : Lee

and Lee (1972), F: Koo et al. (1968)
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FIg. 6. Correlative gravity and magnetic features above the mean depth of the basement. Inferred features from the stronger
local favorability indices that have been interpreted to delineated correlative regions of positive (+) and negative (-)
constants in local gravity and magnetization. (a) represents SLFI>0, (b) SLFI<0, (c) DLFI<O0, and (d) DLFI>0.
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Fig. 7. Correlative gravity and magnetic features. (2) represents SLFI>0, (b) SLFI<0, (c) DLFI<0, and (d) DLFI>O0.
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